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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aqueous pigment dispersion and an aqueous ink 
composition, superior in storage stability, and a pigment bulk material which constitutes a raw 
material of the dispersion and the production of the same. 

SOLUTION: A pigment bulk material comprises (1) an organic pigment compound, (2) a 
sulfonated organic pigment compound obtained by introducing at least one sulfonic acid group 
into the organic pigment compound, or a sulfonated organic pigment derivative obtained by 
introducing at least one sulfonic acid group into a derivative of the organic pigment compound, 
(3) an inorganic ion pair of one electrovalence bonded to the sulfonic acid group, (4) an 
inorganic ion pair of two or more electrovalences bonded to the sulfonic acid group and having a 
positive charge of at least one electrovalence, wherein the surface of the pigment bulk material 
as a whole is electropositively charged. The organic pigment compound is preferably a 
quinacridone pigment, a phthalocyanine pigment, an azo pigment a quinophthalone pigment or 
an isoindolinone pigment. 
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3Wf*L/ir». 0. isas^»rft&£»1KS£t£«gi 
fiW&C<fc#*C*fclr». 2 o 0aSBB*a^S£-Y 

h^y>*B>f>^*S^«»ffiMffl^>^c£ 

[0 04 7 ] *IM0nttatHft»* £MfrC*&**c 

Jl\ ^Pti/>yij3-;k #y x^u>^y ju, 50 
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[0 04 8] ^AHomattiKK* iWltCt, < 

©fft©«fin#J, WAtt, y^M—TksR^y^A, y>» 
**-*hy*A*DpHB»HL BSat:. &5^SL< 

DD7x>, y;i^>», p-fc Kas/*S?fiSiJx^ 
tvW x*u>s?y 5>HfflMtt, ftFPi»tMJ 
^A v l. 2-^!/^ri/y>-3-*> (Ufi* : ^ 
n^-feJUXLll ; I C I itm) * 3, 4--fy^TV r y 

[0 04 9] *»WtCi:& -f >#JHJ5S*HJ, IuIB^tK^ 

[00 5 0] freoi(f4««#oiiiHxs. rcwmmk 

[0 0 5 1] 

mm] *xtc* *»9j<oiraitiaB*c»-j-cuw-rs. 

[005 2]@lit WfBO&fc^ X;U*>^S£^ 

[0 0 5 3] w»«»«ttt#©^^*> 

[0 054]i2tc k *«W*ffitc4:or^JV*>BlS 
Jl/ftiKaWtcmT. HlCcS'T.t^a, mM<OX)V^> 

nrpBasti, -so 3 Mg + i^>-so 3 ca + mt 

[0 0 5 5 ] C CC, H 1 RO^H 2 (D^^JUStcS^O 



13 

©-Cab-5. f?fB©&^mK#*7k*&Cfltfc3tt££> An 

■< * ^m^im±K. a < % r. asesa^©®^** 

J: S &K -Y * > <DKttKB#gg&CC tt J»« ft 

[005 7] 

[36KM] JWT. !08«Kcj:-3-C*»W*ft»W«:||ii!li 

-ra^, c*T,6i*#i&g!©ffiH*i®£-r *&©■?«£ 

[0 0 5 8] (KSKfU) 

< 1 ) 7V>#MsMktfttoMK 
5~ 1 0 -C©26*Ififg& (SO, ?Sfi2 5%i&) 8 OSS 
*f «C+^*y K> 1 0SSft«ffttl<&fti& 1 5^ 
JWtSSfitll/fc. 1 5-2 0-CfI(c 

1 O^HIJaff 1 0 0 OSSSOTtC&AO 

fc. *CftJBI**«lt/'C*»6«*L. »6*ifc£(S 

i fi^AS nrofc. 

[0 05 9] C5 0T»6ftfc*^*A*iOffeff«Hfsf 
g&KMl. 4 4SS8P) tO. I. f^>FU>F 
1 2 2 (2 0 OJtfinB) ££1 2mmWM-er§M2-& 
fc„ ffii,>X, C©7k*g^c^>-fe*>£SSJ)i]l/. mriev^* 

SCi«:j:i3. C. I. h K 1 2 2©*->l> 

[006 0] #ck: % &fcftfcv-fe*>*&*4©>ui/#:wb 

[0 06 1 ] (2)#S^*>O^S 
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tc&imzmt&m-emfrL. i c p?&ft#3&wrtts <* 

■Y=j-*^UiH±H ;SPS-4000) -Ctc^W* 
&S©*U*><bb-t ©&#«-**>©» AS (M) « 
[0062] M=Ma -Mb 

ftrfe©5$T< M«£)g-f *>©»A£-C*<3. MalJi 
io tffc^^^Xb^f*tc*tUTr;i/* 'JiJfc^R^-f 

fr£ f f -3 v-tr > * aW&Ktttc few S#d -f * 

[0 06 3 ] m^<ommm id) -cpuofc^ffi^s 

v-fe*> #Kft4fcfftt 1 gMO ©-fc&JS 4 * >©*A 
fit* 1 0 x l 0 - 0 M§S-C*ofc„ *fc, 2ffiJiLk©£ 
20 SI-Y*>©^A*« 1 5 x l 0 - 6 m*V*>-?tc. 
[0 064] ( 3 ) 

amnassm 1 < 1 > -c««iyfc«Bf«ffliv-tf > 

(#-f **i7*1±IS : 2 0 0 0 i ) -?SftK-Ytf> 
(2ffi> %S1L-, xji>*>SQE (lffl) «c»JU/fc. 
Boie©*iS0!l id) -ci®^ofc^fflfi!ia-7^>^S^ 

tfctKt* 1 R "3 ©^ JU* >K»AfiB, 15x10 
30 [ 0 0 6 5 ] ( 4 ) «Kflc«ffi©««l»tt 

[0 06 6] C= (M1+M2/2. 5)-S 

^S»tt^ U*fcD©2 {H»Lk<D&H ^ * >©^A^ 
S-C* 0 , S Wfr£^ffi&fflS6tR* l g*fctl ©x;u* 
>K*«A^»r* 0 . S;*©ti!fii2. 5tt> XtfeMl 
40 ©JS^, 2ffiW±©^B-f *>©*A«i-e©^S^^ 

[0 06 7 ] Z.)l>*>tmB.V&m-<*> ( 1 ffiRO'2 
«BLtO^«-f*» ©^Sg*»*>6. SlifeFdi (1) 

^fi«. 1X10" 8 fiK>iEWSttft&?H*3ti&. 

[0 06 8 ] ( 5 ) v-fe?> ^TO»SJ^©PSS{ 

MiB*»^ii ( i > xnhWc^m^m^^^w^m 
iftn/mt. 1,-cmm ■. 7ooo;ii 

50 = 2 0 0; T>^-rtt>«l) 4M&®i&U : -<( 
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Harass) *jm>T mra^fsts-e/cfg, s^Jaatc 

[006 9] (6) &%Ct£'P<D&m-{*>MBlVZ.>\<& 

>mmm 

m^.mmmi (5) x-'iWhtifc^vi>zm&ftf&mc-? 

.fcO. #f&ig#©:£^JI-Ytf>©5£«&tT-?ft:,, ^©as 

m, ttiEXfkm (5) -ci@«bfcv-e>^gw!4»ti?R 
1 e4umii£)g^*>£ 2ffiJli(±©£liI>(:t:>©£l^- 
^*w:, i 2 5 x i o - e ^a-c*-3?c„ mriH^ifeM i 
(2) icmnLtcWkffiimicz-oxwmmvifticmAZ 

o- e las-c&s©-?, ffisgmmi (5) tcfc-ws^- 
tsaKHS9xii-c®A?ns#s^ #f5w£ l s * 
fco i 2 o x i o- 6 mm-c&z. afc, jt<rfa©ssK5fli 
i (5> -cmMLtcw^zmftftWLmi g*«:> 

H-#WS«. 3lffi&a^>£i^4»tmKigA3ftft: 
X>ls*>mM<D4 7 . 6 7teK:*ft:S. 

[0 0 7 0] (Sfe6feW2) 

< 1 ) v-h?>*gHsmtKtf©iSS3 
C©^J60l2-ete> C. I. f^^f> h U> K 1 2 2 

(JWTR- 1 2 2<fcBST) 5 0«*S|J. C. I. 
>hU;>K202 (&TR-2 0 2£Bg-f > SSMgB. 
C. I. tW>H/?F209 («TR~ 2 0 9<fcBS 
5 fifiSP. R&C. I. f^jOh/q^U^I-l 
9 (fcTFV- 1 9£l«g-r) 50SMa5i, Xlfcffll 

( 1 ) rWiOfc*>'^*><b«lWmB«tt*0. 7 
9 21M£ill). HfStfGl (1) CC£tt0;ft£&EI 

[007 1 ] LTff^tlfcSffij&fflv-^i/^^ft 

«#i g*fc^m#i-rt>iA»Ji oxio 

" 8 SS-C^f?. 21JEt±©^I-f^>iA18 1 5 x 

i o - 6 ^rnvb-itc. a*:, grisasMteffls&Kf* i g 

*fc9©*-iMOK«39Afi{:i: 1 5X10" 6 
•3, fi£-?T. «riB«S«9»tKf<c«7x i o- 6 S« 
(lg*fci)) ©iESaKSST?**. 
[007 2] ( 2 ) v-tf> ^«iN-55-iSc?S<D|E3^ 
U^BC^'J-JAO. lMSBil. 2--<>\/=J L TV r 
y>-3-*> ; -y**tt) 0. 

0 lfifigq<fc£Sfi?Oft:-1 , *>£&*5 3. 8 9SfiSi3 

k. «fie«stea-7H2>$«*4^*3 oasaj, #y 

**jxx^u> (C = 4) 7^-;Ux-T-;b6SMgP. 

*te«?d i <5) tcie*g©^ri*ii^«©^i*r»fa:g?:!f 

[007 3] C 5 LTS6ftfc^*> 1 & 
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if© 1 «©^H W * > 4 2 ffi«±©5£JS -f * >©^ltS 
St*. 3 2 2 x l 0 " 6 S«-C*o/c„ 1i?fE*i6t&l2 
( 1 ) «:lB«lyfc«ffl*Bltcj:r»r>m«tt«t«:WA3 
ftfc^^*>*©£f1^»#MI«l g*/cO 1 2 x 
1 0" 8 ^fi"C*S©r. ^<DjMjHrJMHX8-CiftA 
Sn/c^d-Y^Xi. #|fcttl k*/c<5 3 10X10 

- 6 ^«-c*s. arc. «riB«>^-tf>#wsw»«i g 

*CC. ;ou*>ffi?g«4. 5X10" 6 ^fSnt 

io ^^^©^w-^rsra, mw!am-7V>$m.Hi&vt 

[0 0 74] (£*M3) 

( i ) -r-vyzimmvi&omm 

C©SOfiFll3-C«, V- 1 9 (2 0 0MSg|5) i. BUIB 

( i > ~cmmLtc*s *>i,*y<m®mmmm 

f*2. 8 8fflBBi*ffll». SHJfeWl (1) traaw)* 

[0075] c-5 uxm^ntcmmmm-r-tiy^mm 

ttttl ff*fc9®ltt^4:f >«A*»1 5X10 
20 "'Sl-C*?). 2<ffi«±©#Jl-Y^>*Afi«4 0 x 

i o - 8 ^s-c*oft:„ aft:, mimm&kmmvi&i e 

IblctXDXhftsWMMAWi&S oxio - 6 Sit* 

[0076] < 2 > v-tf > *wtwmiSL<Dm& 

1, 2 --O^TVy^-S (^n+t;bXL 
-2 ; -fe'*#£t) 0. 0 lMHBife«» OA: 

7k43. 9 9SBfftc. wmmmws < 1 > r»6*ifc 
mwfi!m-?-v>2mnfflR&4 ossas, rji^yiiiffl 

fl^F«= 7 0 0 0; mm= 20 0; T>*-74ifi]) 6 

mmm. ■7u\z)vx)\,*-n»vm± v y ^A2sagp. 
Ml <5) fcfatg©*ffi4[^«©^i*-c^lS:xg?rtf 

[0 07 7 ] C ^ Otff 64ifcv-e>*>l»^)RfK l g 

1 m<D&m A * > i 2 «JW±©^J1 * >©^lt^ 
fitJ. 9 2X10" 8 ^St?*oft: 0 HiifemSWI 3 
( 1 ) KBB«©«ffi*a«:J:^T:msH*KflcK*A3n 
40 ft:#B>f ^->fi©^«-a««^«Ji« U*fc»)2 2xi 

o- 8 SIt*5©t. Hijfa©^tSr«gilKxii-ciiA3 

s-c*s„ a/c «rBov-K>jrjmsw>if<*i gtf«. 

x;u*>ks5*8x i o- 8 ^m^m^tix^tc. se-o 

nfc^A*>iKDl 1. 5^{C*/c2.. 
[007 8] OfeMflU) 

( i ) 7«>»a^M!«fMicomi 

50 C©^J6044-C«, R- 1 22 (3 0 0*fiSH5) £, * 
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nmi < i ) ~c9mLttsx>i*><tmmm.wmm# 
2. 8&nmwtzmi,\ mmmi (i) tmm<oj;& 

[007 9] c 5 isr&ztitcm.Mfim-?-e^2mim 

tttfrl gabfcO<Dl«#li-<^>«ASil 5xio 

- 9 %&-c&t). 2ffii?j.±<D&m-{*>mAmte3ox 
i o - 6 mmx-$>-,tc. s?c mriBSiffiS&fflSs&tfctt i g 

<fcfc»)©;oi'*>$S>»Am«2 ox i o- e ^S-C* 

o. '&->x> wmimummvimz i 2xio- 6 §i 

( 1 g & /t 9 ) <DiE^^W^-C* -£ . 10 
[0080] ( 2 ) v-fe?> *MftaiHft©MK 

WiE^ifet«l4 ( 1 ) rf#6ft/c^ffi&S^-tz 

tK&4 OSSg&Rtfypt^X^*:^?^ h >J>}A 

m <5> (ciE»05WS4R«©*tt-r?»iJa:g*ff 

[008 1 ] C 5 L,Tf#£ttfc^Hz>£S^#f$C?8 1 g 
t} 3 © 1 WO&m -4*>t2 ffifcliO&JR >©£it3 
fitt. 2 5 8X 1 0" 8 ^S-C*ofc„ frsBS£660H 

( 1 ) KEttLfc&nMBBK:.*: 0 M5MMft*K:*A3 ft 20 
fc£Jg^*>S©£ifl!§S«#i$t»flU g*fcD18xi 

o- 6 aire** or. wtm>»wmmjM-cm^s 

n?c^J1^3j->tt, $HSt?fcl g*&"] 240X 1 0" 6 

(c, x)i>*>mm*s x i o- 9 ^fi^wsti-cwc 

[0 0 8 2] (»St&l5) 

( i ) v-e >£®*4«stKtt©ii§S 30 
commms-ei*. R-122 uoossff) m 
mmi ( 1 > y?mmLtc*sxji*><tmmmwim# 
9. 6»agpi?:fflt\ mmm\ u> iiaratosffiT? 

[0 08 3] C5 L-C»6tWtaB«HHv-tf>*MttSfc 
ttttl g*/ii0©lI^l-r^>iA181 0x10 

- e SS-CftiJ. 2ffiJ«±©#ll-<^>igAS«l 2 0 

xi 0- 9 at*ofc. *fc. ffiBatB&agittft 1 

g*fc«J©*Jt/*>KSSiAfi«5 0x 1 0" 6 ^fi-C 
*«3. f£oT. Ne«fflMmiHK#»8x lO-'Sf 40 

(1 g^fcfp) ©jEflJ«K*r*4. 

[0 084] ( 2 ) v-fef > *am#ttttC!>llK 
ttlEXfKM5 (1) rf#6nfcaffi&Jffiv-fe'>£iK*48& 

JJ§ (^ffc^Ji ; Wt#H-m= 7 0 0 0; IMB= 

200 ; r>-=&-r*?n) iasgu> so* 

9 4 unreal u mns^tESfeffi 1 (5) (cis*k©*s 

ami/ ft. 

[0 08 5] C 9 LTffetlfcv-tf >*a«B^R« 1 g 50 
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<p<d 1 ffi©^s -f*>i2 m&L±.<o&m 4 * >©^its 

Stt. 9 1. 5 x 1 0 - 9 %&-C3br>tc. buI2*KCT5 

< 1 ) te&mvtc3kW!imic£^'cmmmtK#icmA2 

tltc&MJ *>a©^H"^fi«^tS[?S 1 gtibtc*) 6. 5 
x 1 0" 6 ^it*5©-C, BufE©#ifcK§3tO:fI-C*a 
ASnfc^M-f^-Xi. ^StfKl g*fc»J 8 5x 1 0 

- 6 *fc. BUia©-7Hz>^iH^i5j?Rl g 
ttyc. x;u*>^Sti2. 5x10- 8 ^S^W3*T.r 

mc^A$n/c^JU*>KS©3 6. 6figtcab/cS„ 
[0086] (Hifetwe) 

( 1 ) 7-tf>»ro*Mftt0M8 

C©»gplI6-C«. R- 1 22 (4 0 0SS3J) i. ^ 

9. 6SSSB££JBt,\ sybMi (l) tmtarfi&rc 

[008 7] C 5 LTTff 6n/c*M^a^-fe*>*«f4«8 
g*fc0©l«^lil-<^>^Afi«4 Ox l 0 

- * %m-c$><o> 2ffiw±©^jn^*>^Aa«7 0 x 
1 0 - 9 ^s-c*o?c. s-fc. ttisM&agfcKfti g 

*fct)©^^*>iiiA185 0X10" 8 SIT* 

m-i-c, m&8ffi!emmR#izz 8 x 1 0- s 

( 1 g*fc«3) 0iEflHttftft?&£. 

[0088] ( 2 > -7-bf > ^am^ftisomi 

1. 2-'0*/5 L T , /'J>-3-*> (^a^-feJlOCL 

-2 :-tf*#tt) 0. 0 iaM»t*wofc^5i->3an 

*87. 9 9SS8IHC. B5IB*S6t?l)6 ( 1 ) X-'&htiic 
*«£fiSitt# 1 0 SfiSP. r** y *w 

^HF«= 7 0 0 0; ffiffi= 20 0; T>*-T*fn) 2 
KBflt*8£l/. BuSjWSt^l (5) {clB*g©*i*iig 

L/C 

[0 089] C 5 l,-Cf#6ftfcvHf> drfltN^KfR 1 g 
*© 1 ffl©^H -T ^ > L 2 fflBW±©^IK-Y ^ >©^tf^ 
»i. 3 6x10" 6 Stt-Snt buIBSI!6^J6 

< i ) itwimotcmm&micjz-oxmmmvimtmAz 
titc£m-< *>fi©^ft^fi«#ifc?Bu g mco i i x 
i o - 9 mm-cbzox-, mszofrmmmmTM-cmA 

^n/c^JS-r*>«> g*fc0 2 5x l 0" 9 

*fc. BJiB©-7-b*>f«^lfe»«l g* 

k. x^*>is«5x i o" 9 ^*#w§n-ct,^c„ 

A^4afcx;v*>^S©7 . 2f&Cc*/cS. 
[009 0] (Wfe^7) 

< i ) ^v>zm$mmk<om$k 

C©^SS0il|7-C«. V- 1 9 (3 0 0SMSI5) 

0ili ( l ) t«aLfc*yxju*Mb«««»«W«* 
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5. 7 6nm§b£*mt,\ mmmi d) t^m^am 

[oo9i] c 5 bxmhtitcmw»im-7V>zmftm 
tKtfci g $>rtf)(oim^m^^>mxmit3 ox i o 

- e Sit?* 1 ). 2«feLL(D£:lg-f*>5SAS{i3 0x 
1 0 - 6 ^fi-cabo/c. Sfc. MiB^ffiMS%t«ft 1 g 

$>tc<o<DX)^y&mmxmit4 oxio- • ast?* 
•3, ^t, H>jiesffi^a^f*« i 2X10- ( si 
(i g&tc*}> ©iE?i?mtfcss-c*> a. 

[0 09 2] (2) v-fe'>£®|Sf#tSogcDt8« 10 

B>rie«sw7 (i) -cf#e»nfc»Bi!iSv-fe'>^i®f4is 
mm (ftmnt bxmm ; ¥^#^a= 7ooo;m 

= 2 00; T>^-T*fa) 1 OSMSB, S^PW 
Xrt/tfn h y ^A2SMSB?:. y>K~*y5 
AO. lMag|5£;fgS¥L/c-^>3S&'k2 7. 9*16315 

tcsteu tcria^iS€»J 1 (5) KEtt©#ffi&ro«©;*- 

[0 09 3] t 5 UTf#6ftfcv-fe?> 1 g 
*CD lffi©^fe)l-Y^>i2ffiJi(±cr)^JS-<^->©^fta 20 
S«. 8 3X10" 0 ^S-C*-3^: 0 iufEM6007 

( 1 ) CC^«Ofc*ffifi!iffitCj:-o-CiK^tt«:K:^A5 
n/c^-Ytf>S»£it3»I#ffc$U g&fcD 3 6 x 

1 0 - 6 ^ar**©^ iufB©#f&?£S9S?X*g-eMA 
Snfc^Jl-<^->». #lfcifcl B*/c0 4 7x 1 0- 6 

sit*5. mmoy^v^zmnftmMi g*p 

(C. ^Jb*>KS5i2 4x 1 0" 0 ^S^WSn-Cl^ 
fc. v€>$im#t!!*U*«:M$ti5t 

tc^A3ttfc*;l/*>K8©3. 4 5 8<gKC*fc£„ 30 
[0 0 9 4] (SfeSfe^d 8 ) 

< i ) -rvisfmtmyi&offiM 

c<Dmmm8-ca, R-122 (5omagiO£> v- 

1 9 (5 ottBSP) *t«i ( 1 > -cmmofc^y 

mm 1 ( 1 ) tmfett&vimvm-vvis zmwmw. 

[0095] c 5 ^xnhtifcmmvm^M^^mm 
tfw* 1 ? */c«3<o 1 m&m-i 5j->^as« 15x10 
- 6 afi-r-* 0 . 2 ffitui©^ -r * >^as« 8 0 x 40 

1 0 - e %&X*>->tc„ S/c, Butfi^ESiiS^ft 1 g 
23tc*HDX)\>*>mMmA&&4 5 x 1 0 - 6 317* 

se-p-c. B5ia«ffi^ffi^(*«2x i o - 8 sa 

[0 096] ( 2 ) -tf > #8Hs^ffcfK©l« 

mssmm (i) x-nhWcmmtim-v^zmm 

W(*5 0«fig|3. /af^;l/*3A^Ith^A5 
fifigp, ^y^-+^x^u> (c = 4) 

*>£&*4 3. 9 9ftfiSMC2g£U BUlBjWfefiajl 50 
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(5) <,c$Em<DXi£tfflm<Dfii£r-ftwa.mzm\ v 

[009 7 ] C 5 Lrf#6n/cv42>^a^fft?S 1 g 
*© 1 flB©£JS -ft>i2 ffiWi©^)!^ * >©^ftl?§ 
St*. 15 7. 5 x l 0" 8 ^S-C*o/c itflBIIStfll 

3 nfc^Jl Y * >S<Di%if-i!§St J#ffc?£ 1 g abfc 9 4 
7 . 5 x l 0 " 6 §Sr* &©-C. B?IB©#ffc?fclliS3X 

er-igAsnfc^ii #ffc?Ki 1 1 o 
x i o- e st-r*5. m§z<D-?vi'$m®ftWt 

mi g<PiC, XJV*>^S»2 2. 5xiO-"St^ 
#sn-rt,^c. ts-^r. v4z>2fflift#tS[?fcl g+K£ 

^3ns#M-f^>©^n-^ws». iiMv^f 
mmmvifcicmAz n/cx^* >is?g©7 ^^*/c6„ 
[0098] mmwQ} 

( 1 ) vtf>drgHBH«tt*Oi|« 

c<Dmmm9x-te. v- 1 9 (20 oasgp) i, mn 
m 1 ( 1 ) l, /c* ^ x ;u * y\tm®mmmm& 

1. 4 4fiSgBi*flit\ JUSM 1 (1) ilal«©*iS 
[0099 ] C 5 LTf#6ttfcSffi&fflv-fe'>:$?j||f4$SS 

t*w*i g htc<o oyim&m 4 *>mxw& \ 0x10 

- a SSrabD. 2««±©^Jl-Y*>^AS«2 0x 

1 0 - 8 %m-c&-?tc. tfc. Buis^ffiMa^fti g 

35fct)0X^*>iS^Ai8 15x10" 6 Sit?* 

0. sf^t. B«ia*ffitea^^«3 x 1 0 - 8 a* 
(ig*fcf)) <z>iE»«RMr * S„ 
[0100] ( 2 ) v-tf> jranB^Kffioaiai 

BtfiBHiSCT9 ( 1 > X'WztitcmM&m-v-eyzm&n 
Wft2oaagp, T>i>&v ^^©^u^-y^y^ 

fflJH LT&ffl : ¥*3#T«= 7 0 0 0; MM 

= 200 ; r>-=&-rctifn) 4SSSP. Rtf^x^u> 

{/y3-;U5SSg|5£-Y*>£»7k7 lfiSgBtcil^ 
L> M^ffeMl (5) (ClBtS©*i*<!:|5I«©#!4-C^ 

[0101] c 5 urf#6nfcv-fe*>^a^tst« 1 g 
*© 1 «©^n -f*>i2 <iiji±©^ji * >©^ita 

5 1X10" 6 3fi-r*ofc 0 BulBHteCT9 

( 1 ) izmmLtcmwiimicx-yxmmt&viWicmAz 

n/c^R^3t->S©^aaK»f(?R 1 g*fc«3 6 x 1 
0- e 31t*?>©-C. BulB©55-tSffRISSxe-CigA3 

n?c^si-r*>«. ^fti^i gabfc0 45x 1 0 - 6 s 
fir*S„ */c. BulB©v-tf>^iS^iJ[«l g*«:. 
^;^>SIiJ3x 1 0" 6 aa#w$tirt,^c„ se-^ 
r. -7H2>^M^«tjgi g*K:^#3ns^M-Y*> 
©£H-^rs5*. mm$mw>zmmt&wmtmA2 

tltcXJV*>mM(D 1 7<gK*fcS„ 
[0102] (*&609 1 0 ) 

( 1 ) -yzaisT-isgmmviftomm 

5~i o'C(D^msm (S03 ?jge2 5% D a p> 100 
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MSimclB:7#a->7.=->®ft (C. I. t*^>>h 
Db- 15:3) 1 0SSSB*S^L^^6 1 5#W#> 
WtW L-Zc f#£ttfcig^!l£ 7 0-90 -c-cwicm. 

mrmmsit&. **4hc&ai,/c. ^ctcmmm^m 
[0103] a Lxmt>titc*sz)i<*><tm®m.m 

(4fiSSS) iC. I. f^>h^;U-15: 3 (2 
OOfiSSU) £&1 2m5Z.m$.-C®m2ittc. 
C(D*^fc^>if>£85tlI]U fulE7 3fa~>7~>lH 10 

CiCCfcD. C. I. f^>h^-15 : 3CX;b 
[0 104] »eftfc7£a'>7->«*4©;*,H/ 

*Wfc!5it*:fc£. i «^*®{b^- F y -^A-ciitHgfeif* 

[0105] C 5 L/Ttf ^ftfcSlMtffl? *d->7^> 20 

i g hie khdi m&m A * > « A«i 1 5 x 

1 0" 8 i^m-C&O. 2fflfeUKD^HI^^>^A««3 
oxio - a SlfS^fc. S/c, gjiEaiffi&ySt&Kf* 
1 g*/cD©^JU*:>®?S^Afi«2 5x 10" " SI 
86 -at. Birfa3tE*&BPttKtt«2x 1 0" 9 S 
M ( 1 g abfcO ) (DiE^*tfc^-r**-5. 
[0106] ( 2 ) 7 #a^7->i£lf4#ffcSt©tl3S 

mnzmmm 1 o ( 1 > xmrnofemmwrn-y 2 u^r- 
>«£H&t£# 2 0 fiSSP, r y ^faM©x ^ u > - 
Ti 7 y ;U®B§ ( #ifcSiJ iltiffl; =70 0 30 

0 ; mm= 2 0 0; T^-TEffO) 4MSB. RO'-f 

*>3SSsm<i 1 ommfflzm-SL. m^mmmi (5) 

[0107] (mtw 1 1 > 
(1)7^ visT z->m*wvm<owm 

y^a^T=->mn (C. I. f^>h^y->7) 
« [SuiB^JfiPII 10(1) ilnl^w^ffi'riSIK] 1 M 

spi?:««L/T. mmmi 0 < 1 ) £R*©#»-c«ii 40 

[0 10 8] C 5 L tf#6n/c*Ij8ii7 $ C3i/7 - > 

mmmvtt* uwcooi ffi^ig ^ * >«as« 9 x 1 

0 " e SIT* 0 > 2 flifeUKD&M -T * >1A1» 1 8 

xi 0- 6 lWI5«ffi#yiiSlt*{* 1 

g^fcOO^^d-OffitS^AfiWl 5x l 0 - e Sfi-C 
*<5. SE-^r. ftJia^ffi^ffi&tttm 1 x 10" e SI 

[0 10 9] (2) 7*ai<'7->mWft&ffi.<DmM. 
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mmmi o ( 1 ) tciB*s©*i*iHtt©*i*T-^ftfci@ 

[0110] (SUSFI11 2) 

( 1 ) -JyJZsP'Js >m.W&Vi&<DIMm 

5~ 1 0 'C©lfe*S8S$? ( S O, &m.2 5%«S) 8 Ofifi 
SWc-fV-O F'J s>m.ft(C. I. t^?V>Mi 
a- 1 0 9 ) 1 OMa5£J£H¥L,&*i6 1 5fmfrVX 

mtaLtc. n%iT.tcm&V!>*2. o~3 o-c-cistc 1 om 

[0111] c5 0T»6ftfc*>'*Jl'*>fb#flrWf4 

osfiss) tjv-ovvsismn (c. i. tr$ot 

>F-fiP-10 9) 1 4 OmSSPi* 1 ZffijSMWX 
mSZ A v A > K y -/ ^Slsi-RO'-t y x W t v A > 

[0112] #tc, »6ti.fc-Y V -f > k y V >ffl*sf©^ 

><t««l**. i «3t*^b^- h y •> A-cStiHltt^ 

>3fe^*t?gfe^ L- > *^tC J; S^ffi^ffl -f V > K y 

[oii3]c5 LxmbtitcmwtmA v > k y ^ 

>ffl*4«ttft lg*fcO©l ffi^M -f * >^A*« 1 7 
x l 0 " 9 SSr & 0.2 ffl«±©^M-r * >*SASW 

2 8X10-" ss-rab-ofc. uresnABSiiK 

#1 g*/cD<D^JU^>KS^AS5*2 5 x 1 0" a S 
fi-CafeO. S£or. Bufa^ffiiKiffi«ttftB3x l 0" 9 

[0114] (2) -*v4>Fy ^>gWsf»«««©^?S 

ffr^^ss^ i2(i) -cigiiSL?caffiMa-f v > f y 
> >m$mw# 3 o Mgp. r ;t/# y *?aM<D^ ^ u > 
- r ? y <^«t^Ui urftffl ; ¥^i^*= 7 o 
o o : mm=2 o o : 7>^~7tpw smaas. 

YDVZJUXzi^ZMi- F y ^ A 1 fiSSP. S^i? u 
yifV^~)\ySM&^. 1. 2-'<>^/^T , /y>- 
3-*> ; -fe"*#1±) 0. 0 1* 

fiSP^»Lfc-<^>32:^*l 5 eaSSPicjg^L-. W 

la^JSWi (5) K£tt©^<tN«©*i*-c^xii 

t>. -< V > F 'J </ >a*4^-«?R?rP$i Lfc. 
[0115] (SJSCT 1 3 ) 
( 1 ) A v -f > f y y >i«^%^©PS 
-fy-f>K'V>i^( (c. i. ew>F-fio-i 

10)30 ossgut mBmmm 12(1) xm^tc* 
sxj\s*>it&®mm8mm.mt*&mi,x. mmmi 
2d) amm^mxmm^mA v > f y > 

[oii6]c5 L--rf#p>nfc*®^s-/ v -r > f y ^ 
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>«£H£tt<* uafcOffll m&m A * >2gA«« 2 0 
x 1 0" e ^S-r*«3> 2HW±<D^IS^^>©AS« 
3 8 x 1 0" e ^fi-C*-Q/c = £/c, JftffiglMattaS&tK 

#1 g s>tcK>(DX)^>msmxmit3 oxio- 1 n§ 
fi£oT, mriaaffliitta^m* 5 x l o - e 
as ( i g $>tc*) ) OiE&mwm-chz. 

[0117] ( 2 ) A V -f> K ^>ntt4HHR®ira 

t«ie«i0>i 13(1) -cmasgofcaiffi^a-r v > f y 
>»Bswitt(**fflt»"c, mvgmM i 2 (2) tcta^ 

[0118] (mmm 1 4 > 

( 1 ) A V W > F ^ >SDft$ttK#cDllSSS 
-fyW>KU^>iffl^ (C. I. f^>h-fxn-l 
09) 55a»SH 5#7M vvs>&m (C. 

I. fi/y>|- -fxa- 1 1 0) 5 5£M§S. RzmzZ 
mmmi 2 ( l ) rratwt^^tfWlflrWMs^m 
■WfcflWHt/t. Hife^Jl 2(1) ipJUKD^Srr*® 
«SH -f V > K 'J >g^iJttt# 

[o 1 19] c5 lx n^ntcmm^m-i v -y > f y >• 20 

>*»Wltt* 1 e *> 1c 0 CD 1 ffl£« -f * >ig Afi« 1 3 

2 5 x 1 0 - e a*f*-Qfc 0 sfc. mt&&w%mm£ 

#1 g*/c0cDXJt/*>^»!«A«i3:2 1 x l 0" 8 § 

*-c*f?> se-o-c frie^ffi«! : s««i*»2 x i o- 8 

[0120] ( 2 ) -Y V-T > F y ^>8lfr4#ifc«©igSS 
OTfB«6Sffll 14(1) T-PKU/c^ffiWa-f V -Y > f 

y isffl&wm 2 o fifigp. r^* >; tffns©* v > 
-ri"; >\>mm (&%i.mt Lr&m ; 7 o 30 

0 0 ; mm= 2 0 0; 7>*-7#*P) 4 MSB, >>i 
^U>^'J n-.»U4Sfi3S. Rtf-ftf^Jfezkl 0 6S 

sg^jg^rb, friBHiswii (5) ic^may^m^m. 

[0121] (mmm 1 5 ) 

( 1 ) T>h7*sywmmvi&o s &$ii 

T> Y~r*SlsmPc (C. I. fW>H/-vF16 
8) =£iriB»66^Il 0(1) CclBiE©^<i:|lI«(cL,-r 
PUl^WbU fflBT> h^*^>®^CD-t^^Jl'*> 40 

[0 1 2 2 ] 7> h7*^>«£f (C. I. t£0<>F 
K16 8) lBOSSSPi, fuiecD*>'XJl'*>{b 
T> F^+y^WSSfigqi^^fflU-c. SSJfeflllO 
( 1 ) £ lelfilO^Sf^M^ffiT > h 7 * -/ >MBM«K 

[0 123] C^L--rff6n^ffi®ST>F7 + ^> 
1 «r*;fc9©l|fia«-f:*->»A»*l 6 x 

1 0 - 8 §Sr4>0. 2ffi«±©#M-Y^>«AS«3 

5x10- 8 Sit*^fc. */c. Huia^ffi^a^* 50 



8 a« 

- e 



1 gS>/cO©x;l/*>Ka«Aa«2 8x l 0" 
■C*<5. fif-^-C. HuiBaffi«!H188t^(*»2 x 1 0 
M ( 1 gife/cO ) ©lEWM**?**. 

[0 124] (2) T>F^*^>a^iJt^©iaM 

fSfefGfttfd i5(i) fi@t!}b/c*ffl55ar > 
>mmmtK#3 oaaas. *y:j-+->x^u> (c = 

4) ^ai-Jl/X — ^jUefifigP. SO^X^U^y 3 

-;H 0MfigR4, y>&-#y^A0. l*MgP<fc 
l, 2-^>^/^T s yy>-3 (r7"a*H2;i/XL 
-2 ; -fe**#*t) o. o iaagp£«:?§fsbfc'r*>3? 

&*1 5 4fiBffi(CiR&l,. tllie»6^ll (5) SCfBiS 

[0125] emmm 1 6 ) 
< i ) y »wsf»«#©p« 

^<vs>m.w(c. i. t* ^>f-tu>y43) 

lEHi&taji 0(1) tciailcD^£|ai«lccur^ju^> 
ft. 

[o 1 2 6 ] ^y s^mn (c. i. t-^>F*u> 

i?4 3) 2 3 0S«gP£. miiaco-tv^ju^xb-^y ^ 
>g|*45«fig|5£*SefflLv-r. HiSP<110 (1) tmU 

[0127] c ^ L-cf#6n/c«ffi*aa^ y y>m$m 

tKf* 1 g$.fc9©li^i-{t>iAlB2 3x 1 0 
- 8 §gr*0. 2flfiJii±cr)^)l'r^>*Afi«4 5x 

i o - 8 3i-c«nfc. luiaaMMa^fti e 
$>tcKt<DX)i>*>msmAWiZ3 5x10- e mmrc$> 
•j. fie-otr. miia^ffitoa^ftaex i o - 8 a» 

[0128] (2) ^<vs>mnftf&mo>mm; 
mizmmm 1 6 ( i ) x-mMLtcmmmm^ y ^ >a^f 
^w^fflt^-c. ittrfBHSStai i o ( i ) ic^m^mt 

[0129] Ci:b^?Fd 1 ) CCtttSfll 1 •7-te">f ^ 

[0130] -r>i*3^. R - 1 2 2 (2 0SMSI5) . T 
'J *fO§><DX 9 1 U > - T * y JVtffffi (^K(^J ibt 

; ¥^Tf = 7 0 0 0: mm= 20 0; r>*- 
T*ffi) 4SSdB, R^> > x?U>yy=i-;V5SSg|3 

y>K-*y^A0. lasspii. 2—<>i/^ 
r^yy>-3-*> (•T'ci^-fe^xL-2 ; ^*tt) 

0. 0 imfigB£%&fl?3ttfc-Y*>£&*7 0. 8 9 

aaawciB^o. ii&fesiifepu (5) cciBtgco^ffitp 
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KKD^m^*>Mit7 0X10" e iUS-Cfcofc. 

[0131] (Jt$s#J2) ce>m&W2a. wyzm 
s©8 ofe*M*.*>ftm&im-fz>t><D-Q*>*>. 

[0132] ( 1 ) v-fe*> *«£M&Kf*©g5)g 

r— 122 (2ooama5) msm (i) xmit 

Ufc*^*;l'*>{bW$j»JSf§faSt<* 1 • 4 4MgBi* 

jbo. ssifeM i (i) tmu^mxmmvm^^y^ io 

[0133] C 5 LTf#6nfc^ffi^S-?-fe*>£fflfcMfc 
ttft 1 g*/tD©l«£ll^*>i§AfiB 1 0X10 
" 6 %m-e$>t), 2ffijy±©^«^^>^AS«l 5X 

i o - e aitftofc. itufBSs&sistttf* i e 

JfefcOO^^tOiSIAllil 5X10" 0 ^ST* 

■5. &->x. mmmt&mt&Vimt i x i o - a 

[0134] ( 2 ) *«&#ifc?g©iB$i 
Bala Jt«iCT 2(i) -?mk l -tf > # gD&ijt 20 

yjU«BB (^SJSiJi OTffiffl ; f-M= 7 0 0 0; 
B«= 2 0 0; 7Zs*:=-Tiptt) 4SSSP*. 'J 

*m;^ao. isasiJii. 2 --o^r 3 

-:*•> (T'Ot-feML- 2 ; -fe'*:*7&) 0. 0 111 
^££]§JS?3tt/£^*>3y&*c7 5. 89SSSi5(Cjm^ 
U BUieSl^l (5) Ktei6©*iiiH^CD*)S-t?^ 

[ 0 1 3 5 ] C-5 LT#64T.fc-7-l2> *8if4#i«fc 1 g 
#©lffi©£M^#>£2«^±©£jg-l':*->©^1-^ 30 
Ml*. 2 5 5 x 1 0 - 8 S*rab-5/c„ BUKJ;b^2 

< 1 > t,cmwiomffimmt,c£^xmftmvimcmA$ti 

fc&M-r * >fi©^ttSfi«#S$ti& 1 g Afc 0 5 x 1 0 

fc^ia-r*>{*. tmmi g$>fcf)2 50 x 1 0- 6 ^ 
it*ia©-^>#si4#i5wgi 

*JU*>$gi;*3x 1 0" ' %m$G2tiX\,*1t. 

[0 136] (fttftttS) C©JtttW3fc. v-tz>£8J 
f4#fft$! 1 g 9 ©&iii-r i^ffigSlS 

S©8 Ofg^SSAS^fSiRtCHTSfe^-C*^,, 
[0137] ( 1 ) v-fef> jrM^ttKf^mi 
R - 1 2 2 (2 0 OfifiSB) HSfeffd 1 ( 1 ) XM& 

miK mmm id) AH«©*ffi-caffl*a^*>* 
as^ittft^s/c. 50 
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[0138] c *> Lxn^titcmm^m^^^^Wtm 

ttttl »*fc"J<Z>ltt£l»-f3j->»A«ttl 5X10 
- 8 ^S-C* 0 . 2 ffiJ£Lh©#Jl -f * >af AS« 4 0 x 
1 0" 6 Stt-J^fc, !9IB$ffiK*attttft 1 g 
ftfc9<z>;oMott£*Aa«3 o x i o- 6 ^fir* 

saiB«ffiMa*5S«i*« i x i o - a 
[0139] (2) ^^stmrn^wim^mm 

mi&tmm3 ( l ) T?WHLfc*iB»«-9"tf>*«BHil 

mm {frimt extern : y#ia*m= 7ooo;ii 

= 2 0 0 : 7>^rtfl]) 4 MSB. Ryyi?l/> 
jfya-JUSSSate. 7 lft*SI»Cjl£- 

U meSSMffll ( 5 ) &tiB^©7ji£ tH«©3W6"C» 

[0140] 0T&6ftft:-?-tf:/»gHaiHK 1 g 
#© 1 ffi©^|»-f 3J- > i 2 1IJy±©£JI-f * >©^ttS 

fitt. 5 o i x i o - 6 ^a-r-*o/c. itggei:h^3 

( l ) KlBtlo«lf«ai«:j:oT«»«tt#K»iASn 
ftA*4*>«©£ff^«^1K«l gtbtc*} 1 lxl 

o- 8 3fi-e*£©-e. tteofllfcttHHxsraAS 

n/c^H-f 43-tWKl g&fcf549 0xi 0" 8 

(c xji/*>^ac*6 x i o- 8 Si^tsnt^/c 

A3tifc^^ih>KS©8 3. 5{gtc$>/cS„ 

[0141] (wrm4> c©tt$5«a)4-c5j. mmmm 

fflio ( l ) *cfBi6©^tH^|{cL/r, 7^n~>T^ 
>M.& (C. I. f^>h^-l 5 : 3) 

*>^t«tt#*fflc»r. mmmmmi 0(2) icis*g© 

fc. 

[0142] (tmms ) c©tb«W5t?«. mmm 

mi 2 ( 1 ) CCiB«©^il5«KL/T-. ^»a->T- 

(c. 1. f^>Mio- 1 1 0) ©*ji/* 

*>fb^* i &ffli»r > HulB*ffiMi 2(2) fc^tg© 
[0 143] («3tti¥ffliiD ^KMl^XltlMl 6-CPIS 

Lto«WK «fc «^i«k. acttewi 1 ^item 5 -cm 

[0144] ( 1 ) te&gtit<Dwmxm 
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^gi l-c». niK^tt?ii4i>jss ( u*^ h » {*xm*v&&MM ; e l s - 8 o o ) zmMc. m 

$j;RFSI I) *fflt»fc. I'JSte^eSjg^fea/ ^ffll*t^«. ^SCDffl-Ci^O. 1-0. 2flg<h&£ 

w«Hft«<Dfii^ftfitb. «T©2®p§rppffiL/t:, -e© &^iz.m&ftt&:&*m 1 o o o om- 1 o o of&nKic 

A (it) : 0. 9feLL~0. 9 5*«. 05<£ &m llCnkLtc. ft 1 fCte^T. A&t>'Bttii«IE<h|Bji; 
■5*~1. lfcTF 

B (^Rt) : 0. 9*«, Xttl. 1J:*)*:. 10 [0 14 6] 

[0145] ( 2 ) ¥£jfta^t©ie«fi£ * [an 
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ftttMl 3 
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Hfliflil 4 
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Xttflll 5 
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SBfcWl 6 
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JtttWl 
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[0147] ±K©WfB6JIW»6ll6*><t J: 9tc. mm 

m i ~~nmm 1 6 -vmm l tc^mwic «t h mn^wm 

[0148] 



[HBQMr#&SHB] 

[02] K <fc 0 mW&M O AjnsMMXflKDSt 
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imtiiBl ¥(K9¥1 2M24B 
[#«lffliE 1 ] 

miE*tmmm%] wwm 

imiEtt&mBZ] 0 03 9 

[0039] wm^mm<m^<o^mA. 5gt% 

[#*BtiE2] 

[tftiE*MU9S«] 0 04 3 

[0043] T~*y&<Dftmii±Lx:te. js 

>&Jfi, ± 7 £ u > y >gfij^-%>© 

^uy^;t/^^y>. r^+^ux— f;w»K^ mr. m 

fflflCT)^ -Jl-x h +->-9-;U7 * - h , 7 ->U^->t-x— t- 
Jl/j»&x*?-;Uft. T)V*Atfm3-Xm&. 



y * + > x u > r + Ji/ -7 1 x ^i/x — f- jvmsa. t > ■=& 
x-^AJt. ^y**^x^u>rju+ji/7 cc^^x-f- 
^w»U^h y^Ats. ^y^+^x^u^r^+^ffisK 
ji/T s >. y ^-+i/xg L u>r;i'+JUx 

;H-^SK*^^S, JPy ^+->lf 1/>7W 

^x-^jujSSKyx^y-^Ti^. r;u*;w-:7£ u 
>«w-hy> a, ^^yji/SKK^- h y^A^© 

[*iiE*f**K£] BIO* 

[MiE^^aS] 0 10 2 
[ffliE^S] ^Jg 
[«UEl*lS] 

[0102] (^ifefl) 1 0 ) 

( 1 ) v *nV7x>®*sfi&tttt©f|g$j 

5- 1 0*C©#«f5S& (S0j_ ?SS25% n a n) 100 
Bfiap^tCiB^^a^Tx^ilsf (C. I. f^^>h 
^U- 15:3) 1 0fiSa5£8ii$b&#6 1 5#fH#> 
tt-csfsfini-fc,, WbtitcM^MZ 70-90 -c-cmk:^ 
BSKS^l/fctg. *7k*teiiAL7i:= ZLCtcMmfoZM 

[*«SiIE4] 
[ffliE>Pf^#®g] iplfflS 
[ffliE#*gg«] 0 12 6 

[ffiiEWg] 

[0 126]^'J^>i^(C. I. hf^>h*U> 
^4 3) 2 3 0fiSSff<t> BtflB©-*^^;!/*^^'; y 
>iS^5Sag|5«t*^b-r. HJStailO (1) 

©#&-egiBB%m ^ y j ^m tmiKW^mtc 
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fiffRiSt*m*fa3Tg3#5# t-fa 



(72)ffeHJJ:g SSt — SI 

HfHR*3c#tfcrt 



